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Violence against children is a pervasive problem in South Africa (SA). Yet, there is an absence of routine data sources to monitor the prevalence and incidence of child violence, in particular child abuse and neglect. Fatal child abuse is the most severe consequence and forms a proxy measure for the effectiveness of a country's child protection system. [1] The SA child homicide study estimates a child homicide rate of 5.5/100 000 children <18 years of age [2] -more than double the global child homicide rate. [3] Furthermore, the relationship between child homicide and fatal child abuse was noted, with nearly half (44.6%) of child homicides related to child abuse and neglect. However, child abuse deaths were not always managed within a child protection framework and many of these deaths remain hidden. [4] Underestimating the burden of child maltreatment has been shown in multiple settings, with only a third of these deaths classified as homicide. [5] It is estimated that 13% of all injury deaths in children <15 years old are due to child abuse and neglect. [3] Studies from high-income settings have shown that fatal child abuse is poorly detected in vital statistics, by child protection services, and by the police, resulting in a huge underestimation of fatal child abuse. [5] The poor detection rates of child abuse deaths are primarily owing to difficulties in identifying such deaths, investigating and reporting of such deaths by police to child protection services, and a lack of standard definitions of child maltreatment. [6] Deaths caused by violence or severe physical abuse are more likely recognised as child abuse deaths, [7] while deaths related to neglect/omission of care -including abandonment or those resulting in drowning, poisoning and fire injury -are more likely to remain undetected. [7] Furthermore, deaths in infancy due to asphyxiation from smothering or overlaying (accidental smothering of the child by a larger person lying on them, e.g. in crowded beds) are easily misclassified as sudden infant death syndrome (SIDS), with 10% of SIDS deaths shown to be infanticide. [8] Child death review (CDR) teams have been implemented in high-income countries to address the poor identification of child maltreatment deaths to develop policy and interventions to prevent such deaths. [9] CDR teams aim to review each child death using a public health framework to identify factors to prevent future child deaths. These CDR processes collate comprehensive data for each child death. Viewed as a sentinel event, each suggests potential modifiable factors to inform recommendations for improvement of the health and child protection system. [10] The efficacy of CDR teams is the result of its multidisciplinary nature, consisting of a forensic pathologist, investigating officer, child protection worker (social worker), prosecutor and paediatrician as the core team who meet regularly to share case-specific information on the circumstances surrounding each child death. [11] Over the last three decades, CDR processes have evolved in high-income countries, with variation across countries, but most have adopted a prospective rapid response approach for all unexpected child deaths to understand the clinical causes and contributing factors. [10] Based on gaps identified by the child homicide study and a review of international practices to manage child deaths, a CDR process was identified as best practice for strengthening responses. [12] This article draws on the SA CDR pilot study to explore its use in improved identification of child abuse-and neglect-related deaths and the implications for practice.
The child death review pilot studytesting a multi-agency model A CDR pilot study was initiated in 2014 at Salt River Mortuary, Western Cape, and Phoenix Mortuary, KwaZulu-Natal, SA. CDR teams were established at both pilot sites and all child deaths from 1 January to 31 December 2014 were reviewed. The formation of
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Fatal child abuse is the severest consequence of violence against children. Yet, little is known about this phenomenon, as routine data do not describe it. Child death review (CDR) teams have been established to systematically review deaths from birth to adolescence as a public health response to better identify child abuse deaths, to develop policy and to improve the child protection response. This article describes the incidence of fatal child abuse and injury patterns associated with such deaths. CDR teams reviewed all child fatalities from 1 January to 31 December 2014 at two pilot sites in South Africa (SA). Data were collected on demographics, causes and circumstances of the death, and family social context. We assessed the feasibility of CDR teams in the SA setting to strengthen the identification of child abuse deaths and influence practice. A total of 707 cases were reviewed. Over half (52.4%) of the deaths were due to natural causes. A third were caused by murder, with nearly half (44%) of all murders attributed to fatal child abuse. The burden of fatal child abuse and neglect was found among the <1-year age group. Abandonment at birth was most common, followed by blunt force injuries and strangulation/asphyxiation deaths. CDR teams are effective in better identifying deaths due to child abuse and neglect via a multidisciplinary approach and regular case reviews. CME these multi-agency teams was based on services available in the district and the responsibility of agencies to manage child health and child abuse. Development and co-ordination of the teams were key. This process was led by the Children's Institute, University of Cape Town, which facilitated the process of identifying and meeting with relevant government agencies and non-governmental services operating in the two districts. This allowed for buy-in into the concept and identification of core team members from the relevant sectors to participate in the process. Participation by CDR team members was voluntary, but based on the agency mandate to focus on child health or protection.
This pilot study was modelled on the international multiagency approach. [10] It aimed to facilitate a co-ordinated response between police, forensic pathology services, prosecution authorities, paediatricians and social services in the management of all child deaths. Two pilot sites were selected based on an interest from the forensic pathologists, the difference in size of the mortuaries and the diversity of the catchment districts. Forensic pathologists play the lead role in the review process, as they identify the cases presenting to the mortuary on a monthly basis and prepare the cause of death data and the known social circumstances information for the monthly CDR meetings. Confidentiality is key; therefore, all shared information is anonymised. Team members all signed a confidentiality agreement, as most cases are still undergoing legal investigation that should not be compromised through this process. Moreover, families are at the centre of the investigation and distressed by the death of their child.
The CDR sample included all children admitted to the mortuaries in terms of the Regulations (No. R636) to the National Health Act 61 of 2003. [13] This definition of unnatural death includes all sudden and unexpected deaths. Although the CDR pilot study's overarching goal tested the efficacy of CDR teams in the SA setting to identify gaps in health and social services to prevent future child deaths, a particular focus was to improve the identification of fatal child abuse cases. The multi-agency approach promoted a prospective rapid response investigation into suspected child abuse and neglect, as all roleplayers are involved in the case discussion to facilitate an appropriate medicolegal investigation. The review process adopted a social autopsy approach, where the social contributors to a child's death are discussed alongside the medical cause of death. [14] Overview of the CDR process steps
• Team discussion to clarify all case information: initially the forensic pathologist leads the discussion on the autopsy findings and cause of death.
• Clarify the events that led to the death: forensic officer's report, crime scene investigation report and police investigation report provide the team with a fuller picture to match the forensic examination with the child's death circumstances.
• Identify whether additional information is required: social contributors to the deaths are discussed alongside the medical cause to determine whether further investigation is required.
• Establish whether the death was avoidable: this decision is taken once all the information is brought to the CDR meeting. • Identify potential preventable or remedial factors: the team decides on further action based on the outcome of the full discussion.
What have we learnt?
We reviewed 707 cases, with 52.4% of the deaths due to natural causes (Table 1 ). This was followed by accidental deaths (25.6%) and murder (15.5%). Deaths in the <1-year age group were mainly due to natural causes (81.7%), whereas accidents were highest (71.9%) in the 5 -9-year-old group. Murder and suicide were highest among 15 -17-year-olds. Table 2 shows type of violence by demographic and murder characteristics. Overall, there were more male (64.8%) than female (33.1%) deaths. Over half (60.4%) of girls were killed in the context of child abuse compared with 33.3% of males. Neglect-related deaths were more common among males (60.1%) than females (39.4%). Non-abuse murders mainly occurred in males (91.8%). Most (60.4%) child abuse-related deaths occurred in the <1-year age group. Similarly, neglect-related deaths were most common in the <1-year age group (60.1%), followed by the 1 -4-year age group (27.7%). Older boys in the 15 -17-year age group were most likely (83.6%) to be victims of non-abuse-related murder. Overall, most children were killed in public spaces (47.2%) or the victim's home (33.8%). Child abuse (40.4%) and neglect deaths (72.7%) were more likely to occur at home than non-abuse murder (74.2%) in public spaces.
Gunshots (22.5%) and stab wounds (21.8%) were the most common causes of death in non-abuse murders. Abandonment at birth was the most common cause of abuse-and neglect-related deaths (37.5%), followed by blunt force injury (14.6%) and strangulation/ asphyxiation (14.6%) deaths. There were 8 cases of rape homicide of girl children; 1 each in the 1 -4-year and 5 -9-year age groups; and 3 each in the 10 -14-year and 15 -17-year age groups (data not presented). Lower-respiratory tract infection was most common (39.4%) in neglect-related deaths.
What are the implications for practice?
The CDR process reviews all cases of child deaths admitted to the Forensic Pathology Service (FPS). The regulations define unnatural death (requiring referral to the FPS) as any death due to physical or chemical influence, direct or indirect, or related complications; any death, including those which would normally be considered to be due to natural causes, which in the opinion of a medical practitioner, has been the result of an act of commission or omission, which may be criminal in nature; and where the death is sudden and unexpected, or unexplained, or where the cause of death is not apparent. [13] It is suspected that not all sudden, unexpected or unexplained deaths are referred to the FPS. This could account for the difference seen in our results between the two sites in terms of the numbers of 'natural' cases admitted (Salt River -60.6%, Phoenix -27.6%), [15] which were mainly in the younger age groups. Most cases admitted under the category of sudden, unexplained and unexpected are reclassified into natural cases on postmortem examination. The extent of the postmortem examination is at the discretion of the examining forensic practitioner following national guidelines, and may not include a full autopsy. However, in such cases, especially in the younger age groups, a concealed homicide or accidental overlaying may be missed by a clinician who completes a death notification form as a natural cause of death without referring the case to the FPS for further investigation. This has been highlighted previously, where infant deaths caused by asphyxiation from smothering or overlaying are potentially misclassified and remain undetected. [7, 8] The importance of referrals of sudden unexpected death in infants (SUDI) and interconnections with possible omission of care or neglect by a caregiver were highlighted by the CDR pilot study. We referred 50 SUDI cases for further investigation and support to the Department of Social Services to investigate the social circumstances, in particular the care that children received before their death; 33 cases were confirmed as neglect. In one case an 8-month-old baby presented at the mortuary as a SUDI. At autopsy the cause of death was gastro-CME enteritis and severe dehydration in a child with features of fetal alcohol syndrome, who was underweight for age. The CDR process revealed that the child had not been attended to at the local child health clinic for immunisation and no medical assistance was sought prior to his death, although he was ill for a few days. Based on these indicators of possible neglect, the case was referred to the child protection agency (CPA) for an investigation into the child's home circumstances. This investigation revealed referral to the CPA for the mother's alcohol abuse and questionable care of her children 6 years previously. It was established that two other child deaths occurred during the CPA's 'care' . The two remaining children were removed from the mother by means of a children's court enquiry.
This case highlights the need to adopt a multi-agency approach to information gathering and response to prevent further deaths of children. Critically, the forensic pathologist reports suspected nonaccidental injury deaths to the police by completing Form 22, which serves as a reporting form to the Department of Social Development. The Children's Act No. 38 of 2005 obliges medical practitioners to 
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report suspected abuse (or a reasonable suspicion of abuse or neglect) by completing Form 22 when the child is admitted to a health facility and submitting it to the Department of Social Development or a designated child protection organisation. [16] The CDR team discussion facilitated a process that allowed team decisions to be made regarding suspected fatal abuse and neglect, thereby providing the clinician with a support system to deliberate difficult cases and relieve the burden of making such decisions alone.
Another apparent difference in practice between the two sites highlighted by this study, and noted in a previous study, [17] is the performance of a full v. a partial v. no autopsy in infants. Salt River Mortuary admitted 322 infants, where 48.8% underwent a full or partial autopsy, whereas Phoenix Mortuary admitted 52 infants, 98% of whom underwent a full or partial autopsy. The volume of cases admitted, the availability of a good history, and the routine availability of a Lodox Xmplar-dr X-ray system (Lodox, SA) at the Salt River Mortuary may account for the difference in practice. This difference may raise concerns at the possible over-or underdiagnosing of deaths owing to lower-respiratory tract infection in infants, but the high proportion of deaths due to lower-respiratory tract infection is consistent with international reports. [17] 
Discussion
The pattern of child abuse-related deaths in this study is similar to that reported by the national child homicide study. [2] Child abuseand neglect-related deaths were most common in the under-5 age group, but the CDR pilot study identified an increase in the number of neglect-related deaths. [2] The CDR process, through its detailed inquiry into the social contributors alongside the medical cause of death, allowed for more accurate identification of contributing circumstances. We have shown that the multi-agency approach to the review of child deaths facilitates a comprehensive process of enquiry by means of a review of biological and social factors and service delivery elements. [18] The cause of death (biological factor) on its own in a SUDI cannot provide the full picture of the circumstances leading to the death. The road-to-health chart, supporting health data and information about the social circumstances provide an enhanced understanding of the context in which children are dying in SA.
The variance in referral patterns at the two sites regarding 'natural' cases is worrying, and awareness needs to be created with medical colleagues and communities of the definition of an unnatural death, specifically the sudden, unexpected and unexplained deaths that must be referred to the FPS for medicolegal investigation. This practice may extend beyond the two sites and be a provincial occurrence, as the referral of sudden, unexpected and unexplained deaths to all the facilities in the Western Cape in this age group is fairly consistent. A concern is the potential for child homicides, in particular neglect-related deaths, to remain undetected and result in further deaths.
The pattern of child abuse-related deaths reveals the high rate of fatal child abuse, particularly among infants. The rate of infanticide in SA is estimated to be among the highest reported rates globally, at 28.4/100 000 live births, [1] only surpassing a reported rate for Dar es Salaam, Tanzania. [19] Abandonment and injury deaths of infants were found to be common immediately after birth. This suggests a large number of unwanted pregnancies, which is surprising in a country where contraception is readily available and termination of pregnancy should be accessible during the first trimester. This points to the need for reproductive health services to integrate a mental health component (and vice versa) to identify at-risk mothers perinatally for the provision of support services and home-visiting programmes to reduce the risk of such deaths.
The levels of child abuse-and neglect-related deaths found in this pilot study reflect the endemic nature of child maltreatment in SA, with fatal child abuse conceptualised as the extreme part of the continuum of violence against children. [1] The first national prevalence study on child abuse confirms excessive rates of child maltreatment, with one-third of children reporting experiences of sexual and/or physical abuse during childhood. [20] The insidious nature of violence against children highlights the need to prioritise prevention efforts to break the cycle of child maltreatment, particularly in the home. We have to initiate innovating approaches to prevention by exploring what is effective in similar settings to start shifting the pattern of violence against children.
